Enhancement of ON-bipolar cell responses of cone electroretinograms in rabbits with the Pro347Leu rhodopsin mutation.
To determine how the different stages of retinal processing change after photoreceptor degeneration in rabbits carrying the Pro347Leu rhodopsin mutation (Tg rabbits). Cone electroretinograms (ERGs) were elicited by 150-ms duration stimuli from 13 Tg rabbits at 12 and 24 weeks of age. The ERG recordings were made before and after an intravitreal injection of tetrodotoxin citrate (TTX) plus N-methyl-dl-aspartic acid (NMDA), with the addition of 2-amino-4-phosphonobutyric acid (APB) and then cis-2,3-piperidine-dicarboxylic acid (PDA) or 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX). Digital subtraction of the ERG after the injection from the ERG before the injection was used to extract the components that were blocked by these drugs. Thirteen age-matched, wild-type (WT) rabbits were studied with the same protocol. In Tg rabbits, the cone ERGs elicited by intermediate intensities had a depolarizing pattern. At 12 weeks of age, the photoreceptor and OFF-bipolar/horizontal cell responses reflected in the ERG in the Tg rabbits did not differ significantly from those in the WT rabbits. The ON-bipolar cells and the third-order neuronal responses recorded after pharmacologic blockade were significantly enhanced in the Tg rabbits compared with those recorded in the WT rabbits. At 24 weeks of age, the ERG waveforms representing the photoreceptors and OFF-bipolar/horizontal cell responses were significantly decreased, but those representing the ON-bipolar cell and third-order neuronal responses were still preserved in the Tg rabbits. A depolarizing pattern of the cone ERG responses was seen in Pro347Leu Tg rabbits. The enhancement or preservation of the ON-bipolar cell response in the ERGs contributed to shaping the waveform in the Tg rabbits. In this model, the functional alterations in the ON-pathway took place before the deterioration of cone photoreceptor function.